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Environmental manipulation during postnatal life predisposes the mammalian brain to altered 
function and cellular remodeling， resulting in behavioral and mood changes. One o f the cellular 
mechanisms contributing to these alterations is adult neurogenesis, which occurs in two 
neurogenic regions, the olfactory bulb and the dentate gyrus o f the hippocampus. Early life stress 
can exert detrimental or beneficial effects on neural development and postnatal behavior 
depending on the timing, duration， strength, and ability to control the stressors. During the first 
two weeks o f life in rodents, the hypothalamus-pituitary-adrenal (HPA) axis is insensitive to 
environmental stimuli and this stress-hyporesponsive period (SHRP) is thought to be 
neuroprotective against the stress-induced excessive release o f corticosterone during early 
postnatal development. However, it remains unclear whether early life stress alters the size of 
the neural precursor population and the adult neurogenesis in brain regions that can predict 
stress-resilience or vulnerability related to emotion and mood, in addition to the classic 
neurogenic regions. In this study， we focused on maternal and social deprivation (MSD) during 
the SHRP and investigated how the altered neural stem cell (NSC) population size and adult 




We isolated each pup from its dam and littermates between postnatal day P l-14 (early-MSD), 
P15-P21 (late-MSD)，, or P1-P21 (extended-MSD). The bodyweight o f the pup was measured， 
and a colony-forming neurosphere assay was performed in a low cell-density culture condition 
at a 6- and 21・week age. For the corticosterone assay， blood was collected at the end of 
separation on P14 for the early-MSD group and on P21 for the early-, late- and extended-MSD 
groups. To estimate the total number o f proliferating cells, 5-Ethynyl-2’-deoxyuridine (EdU) 
short-term labeling was injected at P14 and sacrificed after 2 hours labeling. The estimation of 
total number o f neural precursor cells population was determined by 5-Bromo-25-deoxyuridine 
(BrdU) long-term labeling at P l 5 and sacrificed at 8 week age. Immunohistochemistry staining 
was performed to estimate the total numbers o f EdU+ cells in the subependymal zone (SEZ) and 
subgranular zone (SGZ) or BrdU+ cells either co-expressed with NeuN+ or GFAP+S100p" in
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the SEZ, dentate gyrus (DG) and basolateral amygdala (BLA) by the optical dissector method 
in every eighth section for the whole brain. The behavioral batteries such as the open field test， 
fear conditioning test， and Barnes maze was performed to determine the association between 
the adult neurogenesis and mood changes in MSD mice.
Results and discussion:
In the present study, we show for the first time that early life stress exhibits distinct effects on 
the activity o f the NSC-neurogenesis system in the adult brain, depending on the timing and 
duration o f the stress. MSD during the SHRP increases the size o f the NSC population 
compared to controls; however, the same stress extended beyond the SHRP has the opposite 
effects. We presented two lines o f evidence for the expansion of the NSC population after early- 
MSD: the estimated number o f total NSCs using the neurosphere assay and the BrdU label 
retention assay in the SEZ> In the DG of the hippocampus, the estimation of NSCs pool was 
analyzed by BrdU long-term labeling co-expressed with GFAP and negative for S I0013 in the 
SGZ at 8 weeks. Early-MSD enhanced neurogenesis not only in the dentate gyrus o f the 
hippocampus, one o f the classic neurogenic regions, but also in the amygdala. This is the first 
report showing that early life stress during the SHRP enhances amygdalar neurogenesis. In 
addition， mice exposed to early-MSD exhibited a reduction in amygdala/hippocampus- 
dependent fear memory.
Conclusion
The results suggest that animals exposed to early life stress during the stress-hyporesponsive 
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本餘文では、新生マウスを母親及び同胞から一定時間引き離すストレス（maternal and 
social deprivation：以下M S Dと示す）を与え、MSDの神経新生及び恐怖記憶への影響を 
調べた。その結果以下の点を明らかにした。
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